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ROBERT WHITEHTLL OF NEW YORK N. Y., ASSIGNOR TO THE POSITIVE- -
' MOTIO\ LOO\{[ OO\IPANY OF SAME PLACE. '

Letters Pa.tent No. 110,524, dafed Decamber 27, 1870. .

IMPROVEMENT IN LOOMS,

The Schedule referred to in these Letters Patent and making paﬂ: of the same.

To all whom ¢¢ may CONCErT :

Be it known that i, ROBDRT W’HITEHILL of tln..-.l

city, county, and. Std,te of New York, have lmented.

a tew and uwfnl Improvedient in Powel-erms -and
I do Liereby declare that the following is a full, ler,
and exact descr Ipflon of the saiue, wfuencb bemfr had
to the accompanying drawing tux ming pmn of this
qpeemmfmn in which— _

~ Figure 1 is a front elevation of a powel—loom hav-

1emoud to show some. of the working parts.
Figure 2 is a1ight-hand end view ot the aa,me.

ing tlu, ‘breast-beam and. front portion of the f’mmu_

Figure 3 is a vertical section of the S’mlt‘ ab 11#1113’

angles to fig. 1, in the.plane indicated by the line 2 @
in the latter. hﬂ'uw dnd showmﬁ‘ the ‘parts on the.
right of that mee. |

I‘lfrule 4 1s a’ front view of' 2 p"llt of the shuttle-
epemtmfr meclnmmn on a larger scale than the other
figures.

lﬂwme
fig. 4.

is'a tmnbvelse swtlon cmreqpondmw with |
| | the wrist ¢ g of a crank, %, which is chsb upon the end

“Similar letters of reference mdlcate cor I‘GSpOlldlllﬂ‘:

parts in the several figures.

This invention relates in part t0 means of driving

the lay, the harness, and the- shuttle of a loom mth
ﬂ]tt‘ll!cﬂ(‘l)*:l(..ﬁblﬁldfﬁd and retarded wlocnms, the

velocity of each being retarded as the proper stages

of thie operation of tlle loom to obtain time for tlle
working of other parts of the loom, and being aceel-

erated dul ing those stages in the (;pela,tlou in whl(h

acceleration 1:: desirable or per missible.

The invention also relates in part to what is known |

as a IJUbItWe shufttle- -inotion, and consists in novel
means of imparting motion to the shuttle cmuer from

an endless band.

To enable others sklllul in the arf to make and

tse my invention, I will proceed to. dLSCI 1be it with
referénce to the drawing.

A A are the orlinary side frames of the loom :«.md .

i A’ is an additional side frame provided on the uﬂ'ht__

mde for thé support of some of- the dlmnf‘r geanng
db will be presently described.

B is the lay, arranged to swing in the usual m'mnel."

Its right-hand pwot ¢ is emteuded across the space
between the additional side frame A’ and the adjacent
side frame A, and is extended through the exterior of
the said irfum A’ for the. rwepnon of “‘E‘Ell'b, ‘which
will be presently de::smbed |

C O are the heddle-fi ames, hang in the usual man-

ner, and comecied below wmh treadles D Dy ar mntred_

| '.“1 the manngr common to imost Iumns. :

Ii is the Ll:lnk-%hdﬂ', and I is ‘tlie halmss cam-

,slmlt both arranged in bearings in the side tnunes A

A in. tlu, usual way, bat not duecbly geared toy rethex.:

| rear of the line of the axis of the crank-shaft.

L

mirleepe——

The cranks % of the shaft & are connected with the
lay by counecting-rods b, as in other power-looms.
The cams ¢ ¢ on the shaft I, for -operating on the
treadles D D, are or may be of 01dm:1ry form. .
G is the driving-shaft, wnich is nearly long enoun'h
to be supported and to work i in bearings in ‘the back
parts of the outu side fmtne A" and’ of &d,].«.tcent side

o frame AL

This shaft ¢ carries a small spur-n'em' H, which gem*s
with a larger one, I, turning loosely on a fixed stud,
d, which is fi1 mly secured in the lower p..ut of the

Sldb frame A’

The gear I gears with a ge‘u* J of ‘the same’ size,
tummg Ioosely on a fixed stud, e, whlch is firmly se-
enred in the outer side frame A” a short distance in
The
oear H on the driving-shaft produces the motion of: |
the gears I and J, in onposwe du'ectmns but at corre-

'Spandmg velocities.

The gear J contains a radial slot, f, whlch receives

of the crank-shaft E, and the direction of ‘which is
coincident with that of the ordmary cmnks n whlch
connect with the lay.

‘The gear I contains a. 1&111&1 slot i whwh receives
a crank-pin, 7, secured in a spur-gear, K, which turng
loosely on a fixed stud, %, which is secmed firmly in
the right-hand side frame A, 3 little fonmrd of the
line of the axis of theé stud d

The gear K carries a small spur-gear, L which ..
gears with a spur-géar, M, having twice the numbel

Of teeth on the e..rtm-shatt ¥ . | |

The gem J drives the crank—slmft throu h the
agency of the. slot f and crank-pin g, above dusm ibed.
In the revolution of the said cmuk-pm and emnk---

| shaft, owing to the eccentricity of the axis of the’ gear

J. a.nd crank-shaft, the said crank-pin working in the

said slot, appr mches the center of the wheel J during
‘one-half of each revolution, and recedes from it duunn'

“the other half;
lay is thrown forwmd by -the- cmnks, its velocity is

and ‘the consequence is, that as the

ghulually accelerated, and as it is thrown back its
velocity is gradually Iet;uded, and its movement both

- back and for th, while itis near its most backward po-

sition, is so slow that ample time is afforded for the

passage of the shuttle througl'the warp, Whlbh t&kus'
place while'the. ]a,y is- thrown. back.

The gear I drives the-gear K by means of the slat'
¢ and cmnk—pm J, and the gear L, whicli is carried by
K drives the gear M on “the mm-shafﬁ and so im-

parts mtary motion to the said shaft, sueh rotary

nrotion being: ﬂtunatelv accelerated durlnﬂ' one-half
and’ letmded duting the other half of each leVOllltl()Il |

- of the gears I and K by:the pin j, _workmg in the slot.
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_avill be best understood by reference to figs. 4 and 5,

i from and toward the center of the gear I, owing to

" the eccentricity of the axis of the, gears I and K.

" As the eam-shaft makes two revolutions for every
one of the gear I, the acceeleration and retardation of
the velocity talkes place twice during each revolution.
~ The slot 4 and: pin 7 are so arranged with respect
- "to the crank-wrist g;and slof f in the gear J, which
drives the crank-shaft, that the acceleration of the
veloeity of the cam-shaft commences just after the
lay has commenced moving back, and while the ve-
locity of the latter is being retarded, and. that the
. retardation of the velocity of the- eam-shaft com-
~ mences just after the lay has commenced moving for-
~ ward; and the cams ¢ ¢ are so arranged with respect
to the crank-pin 7 and slot ¢, tnat the velocity of" the
ecam-shaft is at the minimum at the time the harness
- is crossing the shed of the warp, and that the shed
opens gradually and with an increasing velocity. |
The above-described system of gearing for driving
" the crank-shaft, and through it the lay, and for driv-
ing the cam-shaft also with -alternately accelerated
and retarded velocities, is applicable to all kinds of
power-looms, whether the shuttle is actuated by
pickers or by a carrier, with what is termed a ““posi-
tive motion.” | A -
~ 'Wheén pickers are used for driving the shuttle, and
the picker-staves are diiven 'by the crank-shaft, a
properly-timed accelerated and retarded velocity of
the picker motion is obtained by the same eccentric
slot and pin-connection f g which is applied to the
crank-shaft for driving the lay; and a similarly-accel-
erated and retarded motion of the shuttle-carrier,
properly timed, may also be obtained. through aun ec-
centric -slot and pin-connection, similar to f g or i j,
in a loom with a positive shuttle-motion, as will' be
presently deseribed. o S
- N is an endless band arranged parallel with the
lay-sole upon two pulleys %’ »', carried by brackets w
w, attached to the front of the lay near the end thereof
for the purpose of driving the shuttle with a positive
motion. = - | o o -
Thie pulley %, near the right hand of the lay, has

attached to it a bevel-gear, o, which gears with a

bevel-gear, p, fast on . a sbaft, P, the upper end of

which works in a bearing under and attached to the

sole of the lay, and the lower end of which works in a
box, 8, secured firmly on the end of the pivot @ of the
lay. ‘I'bis shaft rocks with the lay. =~
On its lower part there is secured a bevel-gear, ¢,
which gears with a bevel-gear, r, which is fast on a
sleeve, (), which turns loosely on the pivot @ of the
13}’4 - | : o | o
To this sleeve there is attached a spur-gear, s, which
gears with the gear K, before deseribed, as employed
for driving the cam-shaft. L L ~
- This gear K gives rotary motion to the gear s and
to the bevel-gear », attached to the same sleeve, Q,
and, by means of the latter gear,, gives rotary motion

to the shaft P, and thus, by means of the bevel-gears

p and o, gives motion to the right-hand pulley w, and
 so gives constant motion to the endless band N.
- The several gears-above described are so propor-
~ tioned that the &ndless band makes a complete circuit

round the two pulleys %’ %' during two revolations of |

the gear K, and, consequently, during two revolutions .
 of the crank-shaft and two beats of the lay; and henee
- the motion of the said band is, owing to the action of

the slot 4 and erank-pin j, twice accelerated and twice

_retarded during each cireuit. -

T isashuttle-carrier, arranged o work in a snitable.
“way or track upon the lay for the purpose of  giving.

motion to the shuttle, This carrier may be like that |

used in other looms having a positive shuttle-motion,

or of other construction suitable for- carrying the

shuttle through the wirp withoutitself passing threugh.
 This shuttle-carricr is attached to the endless band
N by means qf ‘the driver, the construction of which
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where it is represented on a larger seale.
~ his driver consists of two plates,
together by a pivot, . : I |
he plate ¢is rigidly connected with the shuttle-
carvier ‘I, and projects over the front of the luy be-
tween it and the endless band N. |
The plate u, which is sitnated in front of ¢, is hook-

shaped in its transverse section, as shown in Ag.'5, in

order to enable it to pass the flanges of the pulleys »

2, and is arched, as shown in fig. 4. to conform to the

peripheries of the said pulleys. 16 is connected se-
curely with the band by rivets or by any suitable clasp.
- The pivot #, connecting the plates ¢ aml u, is situ-

110,524

t and , pivoted

ated opposite the center of the opening of the band or

in a plane passing directly through the axis of the two
pulleys 2" ', @ | o | o

The plate « moves round _
to the other with the band, and whether the part of
‘the band to which it is attached is aboveor below the
pulleys, it carrvies the plate ¢ and shuttle-carrier along.
with it across the loom; the movement being in one
direction while the said plate ¢is above the pulleys, as
shown in dotted outline in fig. 4, and in the other di-

rection while it is Lelow the said pulleys, as shown in
full outline in the same figure, and hence every com- -
plete cirenit of the band carries the shuttle back and

forth across the loom.

The movement of the carrier
at each end of its traverse of the lay while the plate £
is passing around either pulley, the pivot v being at
that time opposite the axis of one of the pulleys o' 3w/

the pullers and from one

is entirely suspended

The pulleys % should have their peripheries 50

constructed, or such other provision should be made,

“as to prevent the band N from slipping, as it is obvi-

ous that the carrier ¢ 4 must occupy a proper-relation

to the driving-gearing to,insure a -properly-timed ac-

tion of the shuttle, and to make certain that the ac-
celeration and retardation, before spoken of; of "tlie

tnovement of the band should take place at the proper
stages of its action. = - - LA

The plate ¢ should pass the pulleys at the ti methe

bangd is moving at the slowest velocity, and when the

lay is-in -its most forward poesition; and the carrier,

‘should. be moving at its highest velocity when it is |
opposite the center of the loom and carrying theshat-
‘tle through the center of the warp, at which thins the .
The shuttle will then comnmence
its motion slowly and have its velocity gradualy in- .
creased to the maximuin as it approaches the center”
of the wwrp, and then diminished: toward the end of
This  gradually accelerated and re- -

Tay is thrown back.

its movement. _
tarded movement of the band enables the shuttle to

be started and stopped easily, and yet to pass with
“great velocity and in a short time through a broad

“warp, and this with the total suspension of the motion

of the carrier, which takes plave while the plate ¢ is -
passing the pulleys, obviate the necessity of -making -

would otherwise be necessary.. o
This shuttle-operating inechanism may be sim plified
by so arranging the shaft P and providing & pulley

the Jay so mueh longer than the width of the warp as

upon its upper.end and a corresponding palley ab fhe

‘other end of the lay, that the band N muy. ran upon

the said pulleys. "This will dispense with the bevel-

gears o p.  The planes of motion of the band will then
be horizontal instead of vertical. | |

~ Instead of having the plates ¢ u of the slmtltlej-car'-_., |

rier :perimanently pivoted together, they tnay be con-

nected by a pin in one entering an open-ended slot in
the other. This will provide for the instantaneons:

detachiment _{)‘f the shuttle-carrier, and for the use of
two or more carriers and shuttles, enabling a shattle
and its caurier to be left ag either end of the loom, -
Wiat I claim as my invention, and desive to secure
by Letters, Patent, is— | | L

1. The gears L K, having the slob and pit -connec- .
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tion, and arranged on different axes, in comblmtlon,
subst'mtml] as described, with the shuttl{, and tlEEld]L-

upel ating meclmmsm. o
he combination, with the cmnl».—q]mft for opel-

:itll]g the lay, of the slotted gear J, arranged in rela-
‘tion to said shaft, and eng
the purpose described.

3. The combination of the rfeafa I, J K L and '\l' |

'md their slot and pin- cmnmtmn fo dlld 19, mtll the
crank-shaft 13 and cmn-slmft I suhstautm]ly a8 huem

described.
4. The endless shuttle-driv ing bm}d, att Lel}ed to the

lay and driven through & slmft P, which is attached |
to and.oscillates mtll the lay, :md which gears with

a sleeve, Q, on one of the pivots ¢, on w hich the lay
swWings, subStu,ntiully as berein specified.

aging t]le pin J, as zmd for_

1)

5. The shuttle- dr‘ivéf ”con-sistinfr of a plate or piece,
{, attached to the shuttle-camer, a plate or piece, u,

attached to the endless band carried by the lay, and a

connecting-pin or pivot, v, the whole combined ‘and

arranged to operate substantmlly as-lierein specified.
6. The combination of the gearing for operating the

shuttle- dmmn band with tlu., nu,clmmsm for duvmﬂf

the other p"uts of the loom by means of a slot and
pin- cmmutlun, substantially as dequlhed whereby the

~said band is made to move with an altunatelv accel-
{erated and retarded velocity, as and for the purpose

herein specified.

ROBERT W’HITEHILL.

Witndsses: - | |
Frep. HAYXNES,
HENRY PALMER.

\ 110,524
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